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5t*. R 1 ^J:tFR a J4«iftS^fc7 3 :=/i/ l try ^ 



-1- 



[fti] 




-r 1 !*, ffifcwt", R 12 > R l3 ^«fc**tfc7* 
/k fi*«cR 11 , r 12 > *5J:r; R l3 -?B»$*ifctfy 

/K *>$^tttt*»CR 11 , R 12 , fcjtf R 13 -e@«l$^ 

rr-r, r*\ r 15 \ &£xfi R 13 te*tu€ft&&L.T* 
Anyy, a:«fcL<rt:»ttc 1 - fl r/v^ *y • 
^ • t> u< f* h 9 t < ri^ttCx-eT 

A*/K - h o , W y , Eg* t L < tt»ttC M T^ 
/w^e^/V\ ^/W^-Y/K 7 5 

u<wt^ttc 1 ^r/^/w) rsy, tt*t>b<tt»ttc 

!-«r^*A^*, iH«t>L<(i^ttC 1 . 6 Tyw*y-Y 

n^ri/jl^E^t U< tt^SC^TA^yK *-/ • ^ • 

***»U iPttffiltfcR 81 , R 25 \ PTUfc* 
Hfc:?*-^ fflWo 81 , r 2J \ *3£tf 
fctfPiVK ffitra 21 , R 22 , R 23 T©&£ftfc 
*y 5i*A% ffi£iCR 2 \ R 22 , *S.fctf R 23 T©*$^ 
*/yA\ fca^ilffiftlcR 21 , R 25 \ *ij:tf R 23 Tit& 

R 2 \ R 23 \ *S£tf R 23 f«^n^irtX7K 

Aoyy, tt«tu<M:»ttc 1 ^r/^/K *y - 
■ t> u< \t b y /Noyvtt»aoR(> l < «^ftr/>^f 

t L< tt^ttCi-eT/u^T 5 y , (gfflt> t< 
ttc^r/u^) 7sy. ftftt>u< ttjW^a 
^vofr/M^/K 7*^A\ 'O'S^K 7*y*'A 
/Nn^yf|^7xy^ Mlt>L<tt£ttc 1 _ 6 7A'* 

L < tt^tec^r a-* y^A-j^y, t k n * i/E&fli: 



[»** 2 ] DMA 1 KB*© ^7 &>*Mt**s 

fc{«tte>o^ e fc*u -rMmmhcr", r 12 *5^t^ 

BftStbfctry^/K ttStfcR 11 . R 12 *iJ:tfR 13 -CWfc 
*iXfctf9SS^ ffiftlCR 11 , R 12 ^<tT7R 13 -C®^^ 

ftfc^yyA-, bz^ft&B\zR l \ K lz ^xm l3 rm 

C^T, R 11 , R 12 *3<fctfR 13 tt ^:tv^tl?AS:LX7K^> 

^n^, effi^K^ttc^r/^/K ^y -ft 
l< wt h y Apyygftiit l < i±»ttc M r^* 

R 21 , R 22 , *3J:15 R a3 "CB***ifc7a:^K ^#|CR 
2 \ R 22 , *5J:^ R 23 "Cfi«l$n^f y vVK tt*fc 
R 2 \ R 22 , *5J:tfR 23 "CIR*Sixfcify ttSic 
r 2 \ r 22 , feiif R 23 -e@^$n^^y y/K *>S^tt 
ftgtcR 21 , R 22 , S8J:t; R 23 tiS$^t7f;u^^ 

fcfc'u r 2 \ r 22 > fcJtf r 23 w:, -th^ixaufitLr* 
^nyv, it«[t>t<tt»ttc 1 _ 6 r/u^; ^ey • 
i^i u< ii h y ^nyytftiit) u < tt^ftc^r a- 

3 ] 1 * fcHt 2 idfE^O fcV<7 i^y * 

ttft, *fctt**u6©it. -R 1 !^ 

R 11 , R l2 ioJ:t/R l3 xa*$ix^7x^K ft^tcR 11 , 

R 12 ioJ;OT 13 -C®^^^^y^K ftSiCR 11 , R l2 ^3 

t^R 13 -cssi$^=¥y yvK fcaiHifflfcfcR". r 12 

*JJ:C^ I3 -C®»$ttfe^7^^U, 

R xl ^j:uqi 12 ^^ix3Sfii:UT7K5!?, ^ny 
t«ti< tt^ttc^r/v^/K ^y • v • t> u< 

-ho, ^>ry, MitL<r±»«te 1 ^r^3*^ 
fc^v>«:, t Kp^SU R 13 Ji, 
[«*«4 ] l **e> 3 ©v^-f *iWC|B«ohr-< 

[ft 2] 




Il»*«5] MBA (i) <&fcr^7^y#/v#**7 
5 K«W**^ TB©*W*»fea*W^baiRSJh'** 
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- (2-^no7x^) — N- [4-^oo-3- (h 

*i/T*V ;N- [4-? an- 3- (MJ7;Vtn^f 
/p) 7x=^] -4- [3- (hy7^tP^f/W - 
-l-^7^/^'>T5K; 
N- [4-^no-3- (h!)7/Vtn^f/V) 7x^ 

*;v^drV7$ K ;N- [4-^n-3- (h y 
n>^/v) 7x^] -4-7ni^yW— 1 -t^^V 
^/^^r^r^ K ;N- [4-^no-3- ( hV 7^* 
ut*f-;i>) 7x^/1/] -4- (3 S — 4- 

v?~AO - 1 - V^yityjuviS^sTx K ; N- 
^7^) -4- [3- (HI 

^tf-a^fyi/) -2-fc>y^-/Kl 
^f^7^ K;4- (2-^nP7x^) -N- 

(7-t Kn^l-t7f/V) -l-f^v 5 ^ 
/V#*i/TSK; *5«fctf4- (3, 
=A0 -N- (7-fc: Kn^-l-^^/V) -l-fcV< 

^i^b3cov^n^cis^$nrv^^: (i) of 
[»** 7 ] -aa±©!B*ttfcfiF« nr**fi#*i 

[M^3K8] smb* (1) ©i^?s>v*A'#*$'7 
tHrftfcO&a* VR1T FT**, Mf*«7 

RttRtt = 

[Sjft^l 0] RttiBSft* 
S^HfiPU 

s»-p/**-, RffiMft, *JluS, 

[SHaffiMftRR] 
[0001] 



•T6a *JWS©tr^9^*^**^T5 KR»#tt* 
/<nn-f H*M* (VRl) fiftfiJSttS:*L, VRli 

[0 0 0 2] 

^-7 3 :y-/l') , ^yoy (4-/4-tKP*V 
(2-^ h^4-/2-7'n^V7xy- 

[0003] +Tt>, **^o*ftiWattl64>"et)*>s* 

tft(VRl) fctlSftUHU RBVRir*, 

ff (DRG) CiBII#a*jgil: 

fttr*iWM«l«RO#«3Bite*teSia-rS [Tominag 
a Caterina MJ* Malmberg AB % Rosen TA, Gilbe 
rt fk Skinner K, Raumann BE» Basbaum AI, Juliu 
s D: The cloned capsaicin Receptor integrates mul 
tiple pain-producing stimuli. Neuron. 21: 531-54 
3, 19983e VR 1 \* y n— ^bSiltCaterina M 

J % Schumacher MA^ Tominaga M„ Rosen TA % Levine 
JD. Juius D: Nature 389:816-824(1997)]^ LXm& 
WK:TRP (h7^*^F JKfy^ 

y^A, xsvi/VA, *sj:TJ 5 ^^<*y ^^-r^-v 

tt^^^&Rfir5ft*W*fctt*a»»0**Ko» 

[0 0 0 4] VRliSttfc, 0^, itik^, *JJ:tJ4felE 

<art£"T5 (MiLlX, WO 9 9/0 0 1 1 5*3^^0 
0/5 0 3 8 7) . $P)tC, VRlli, y^-^SrSlt 

6[De Groat WC: A neurologic basis for the overac 
tive bladder. Urology 50 (6A Suppl): 36-52, 199 
7L *y+^wftifoVRir^^h4r«ffl'r«tt 
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fflUUMb&Z £#^£ftTV>M(Maggi CA: Therape 
utic potential of capsaicin-like molecules - Studi 
es in animals and humans. Life Sciences 51: 1777-1 
78 U 1992) i6 j; (DeRidder D; Chandiramani V; Da 
sgupta P: VanPoppel H; Baert L; Fowler CJ: Intrav 
esical capsaicin as a treatment for refractory det 
rusor hyperreflexia: Adual center study with long 
-term followup. J. Urol. 158: 2087-2092, i997)] 0 
[00 0 5] VR 1 g^frCD^Kli, &&&M®W<Di& 

[0 0 0 6] %<D&, VRlS^T^^h 

a, #gn> ^-n/^-, mam. * 
&g (uui) , &£T*/3nttmm®mm&%tt&# 

[0 0 0 7] WO 2 0 0 0/5 0 3 8 7 ft, TEtf>- 
[ft 3] 




r, iPr)t?fcSo [ft 6] 

[0 0 0 9] WO 2 0 0 0/7 5 1 0 6ft TI2^-" 

[ft 5] 




==< NH 





yVv 0 ^ 



; X p «^^fc(i^^'cWfS©ffi-NHC 
H a -*fcfi-CH 2 -tf*!l, R"f*fi»*fcW;$tiBJfcC 
x^T^A*, *7t(« al CO--Cfo!9, R 
al JS, 1**61 sao^JR^SrW-t-'Sr^^/u*, 2 

R b tt> **J(W\ 1j&»& 6 

[0 0 0 8] WO 2 0 0 0/6 1 5 8 1 ft, T&<0- 
[ft 4] 
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H 2 N (CH 2 ) w — 

ft 

OH 

[00 10] 

[0 0 1 1] Jl»tt4VRl»«aStt*r*U VR18 
[0 0 12] 

[8W4r»*rsfc«>o^S] mFlE^ (I) 

[ft 7] 

r 15 \ R 13 r«fcs*ifcfcry$s>/K ffilcic 

R 11 , R 12 , R 13 "C«lft$tLfe^>/y^ &5V>tt, #S 

ICR 11 . R 12 , R l3 T«*$jfcfc*:7^l'S:*U 

■C, R*\ R 13 \ *5<fctf R 13 «^n^^^UT7K^, ^ 

p^y, e#t> L< tt^Sc^ryv^/v, *y • *j • fc 
#Sc 1 _ 6 r/w*/i') r^y, i«it)L<tt»«c 1 ^r^ 

3^^*/VaK^K 7=.=-Ar % <<>&*** 7aiy^r 

r^^*, Kff <b u < n»8c M 7A'* y 

t < Batte^TA* y -f /vr $ y > t Kb * v 



or 



*U R 2 tt, fflKfcR 21 * R 22 s »*V R 23 -C®&£*ifc 
ffltfcR 2 \ R 22 , *JJ:tf R 23 -Cgft$Hfce 

yv?/K «*icr 2 \ r 22 n *s<ttf R 23 -c«**iifctfy 

Si>A% ffiKlCR 21 , R 25 \ **t* R 23 t>S&£*Wt*y 
!>VK fc£V^2ffi§CKR 2 \ R 22 , *5i;tf R 23 "?E&£ft 



*5«fctf R 23 f« 



U<it^ttc 1 _ 6 ry^/K - ho, iyry, S«St>L 
<«ti»ttc 1 . 6 r^3^v > kkp^a a«t>L<tt£ 

**s*u % r % j , Eftt l < tt^ttc M r^^r s 
y, s? (i^t>L<ri^c^ 6 r^A) r^y, KM 

"O-i^v, 7*y*$/„ An^yfi7xy^x S 
t < Basc^r ******* km* t < i*##c 

M 7** /<{/** «> L < l«WC M 7^ J 4 1* 
7;;, t Kb *idBMMH> l< tt^ttc^r^* 

^y • fcL<r±hy^Byv«»a:<R i {>L<wt 

[o o i 3] Mia^: (i) (D^7^^/v^v7? 

^^e>^mtt, *»Jc«ttfeVRl*sa:Stt«:^H-. Zti 
bit, *n**lcVRlfSttlc|B«i-6*«CO^R*Jj:^ 

[oo 14] »*u<». *»flo«rK* (i) *>tx 

12 . R l3 -c«*siifctry^K ftSt-R 11 , R 1S \ R 13 -e 
«ft*nfctf»5^ ffiKicR 11 , r 12 , R 13 -e@&$ 
^fc^yy/K fesv^tt, flatfcR 11 . r 12 > r 13 -c@& 

**Vfc^7^S-*L, rr-C, R 11 , R 12 > *5£tf R 13 

c 1H ,7^ *y • • *> l< tt h y^p^^sfts: 

; *3J:tKR 2 tt, ft*^R 2 \ R 22 , ^J:^ r 23 t@^ 
ffSJCR 21 , R 22 > &±Tf R 23 -eg^^ 
Hfc^y^/K ffiltfcR 21 , R 22 > *JJ:tf R 23 ^S^^^ 

fetfy^^ ffi«tcR 21 , r 22 , feit; R 23 -cs»$tt 
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fc*/!JA\ *aVM*ffitlCR 2 \ R 22 , R 23 TH 
&S*Lfc+7?vl'S:*U R 2 \ R 22 > 

[0015] i^mim striae (i) £>tv<7 

R 11 , R 12 v R l3 ttft$tlfc7x^ tt«fcR 11 , 

r 12 , R l3 -efi»$tvfetry^/K ffificR 11 , r 13 \ r 13 
vm&tsfrftvv etna", R 12 , R 13 -es» 

**tfc*/9A% *>3^W\ ffigiCR 11 ^ R 1S \ R 13 rg 
JftS*xfc^7^Sr*+»*#-e*>0», rr-c, R Xi 
^iUfR 12 f«^^iCUT7KlS, ^ny>\ 0*1) 

Kn^ttU -tUTR 13 ?***^*^ 3 b left© 

£ife«ffiTtf:, Mris^; (i) ©ir^i^A**^ 

S R 2 ft 
[fk 8] 




[0016] $bfc#*L<tt* e«<oa; (i) otv* 

»d»bS«*ix5. 4- (2-^dp7i^) — N- 
[4-^on-3- (Ml7/l/tP^f^) 73i=/^] 
-l-t^y^tf/Utf^r^K ;N- [4-^o- 
3- (H)7/u*n>f/i/) 7*=^] -4- [3- 
(hy7;vtp^f;v) -2-tfys^/v] - 1 - tf*< 
7^M*^7 5 K ;N- [4-^nn-3- < h y 
^^npCf-yW) 7x^] -4- (2-7^n7* 

o + 

[00 2 1] dWa^*fc*JV^T, R l *5J:OT 2 tt:±ia-C 
h ~ h y /v^con h y )v ; f/^;^r s K (dm 

F) #t,Xt*S*r*'T1: hTS K«©T§ K; ^fvw 



-1 -^7^^/V^^r^; K ; N- [4-* 
on — 3- (M)7/i/to^f^) ^rc^/u] -4-7 
x^/v— l — tV<9 *J>jj jvtf*?i/T ^ K ; N- [4~^ 
nn-3- (hy TVi^n^/tO 7x^;i/] -4- 

(3, — 4-lf!> v^/^) - 1 -¥<<yi> 

y**#*S/T3 K ; N- (7-fc K!=^>'-l-t7f 
/v) -4- [3- (h^/VtP^f/l/) -2-tfy^ 
-l-tf^y^V^/^^^rv-T^ K; 4- (2- 
^dd7x^) -N- (7-tKn^-l-t7f 
;v) -i-^7^/^>r?K; *J*rM- 

(3, 4-^^:7*^10 — N- (7-fc: Kp*^- 

[00l7]^UIi, *»WoB»i, -«K±<0 

[0 0 18] SMKC (I) o ^s<y i?>*/i'ti*i/T $ 
**ibO*a:, «i&tt«ite*t, fSttffiSfik # 

m-zh%o rnb«, rai§ttfcH«*s»*0*r*> 

[0 0 19] 

mmonffinmm] *«wo«iBa en 
f±, riao [a] t>L<» [b] <D*'m-?®mi-%zt 

0W N Greene and WutsO'Protective Groups in Organ 
ic Synthesis (2 nd Edition) *<Cffia£$*va>'5p 

[0 0 2 0] [*ifeA] 

lit 9] 



It, 3i*3 0»d^b4 8«FBBfffc>^ »*L<H1«fBB 

[00 2 2] [#iBB] 
[ftl o] 




Vi U/* ^ 



HN 



X 



HO, 



wtLbco^^ii (i) + y^-^r £xf 1, i' 

-tf^tfn/l^ ( 1 , 2 , 4 - M) T (CDT) 

tofcfc&xxt (2) Rtf»^*»cwa«r#i-*ry 

5o WB»S (1) i?**+*s#XXf?h9 
t K777 >^cooi— ^/u ; ^ytfy, h/v^yftj; 

^hyyw; -^fA^wr?K (DMF) *3.fcW 

y Y r s k^ot s k ; >^ fyv**'** > 

£*i* 0 ffllESSfi«ttlR:e£*L4v^ M2 0t 
^6>5 0t:-C*>5. llWBKfStt, »#3 0#rt*e>10BS 
IBfirfrtU ff*L<ttl«Fl«*»6 2 4i*IBfift?n5, 
[0 0 2 3] WE^: (I) t?^Lfc{fc^&*fctt*<Dfi 

[0 0 2 4] * (I) *>ffc^**fcr«<o*#, *cotf| 
[0 0 2 5] A (I) T^Sft3ffc£«^ft*«4*fc 

1st*. *<r>±o ftmmtti®&&±vm&ttto&b l 
[0026] Kftftittft^+aaw:, wtcRjesn* 

v^s, j»& IKH. *fc**»fcJ:tfa*{fc** 
46>tMc* WJcRftStt^v^, p-h 

met, % 
[oo2 7] &mmmte, mzn&zti'wtK *® 

hy* (tKpWM Tzstfy 




R 1 



^smw- y y y * ^ y 

£^ mtr y y y y ^s?tk^ 

tr. 

[0028] #$Bi^fb^*fc*<0tStt, 
[0029] #*W<0<frfi*tt* «rlcK££*x4v^s, 

a*©^j:v»«tt«*j, m& 

^ «rtrt»#oj:5 4SII*©»If©S«*lcj:<*De> 
[0 0 3 0] *«^<0{b^©«ffi(cBi-rsa^H-@ 

wt, wcR^stiAv^ ffiso, 

[0031] *»w©{b£*w\ s^i-5fe^*>, iaa 
±©**»K:fiF* RTtB4«»* t mzmi $ 

*U\ ^rO^lP^tt. «rlc»SStt4v^5, * 
^J> »RJtl, ^»SI> 

ttMMiiWttf. *5itK*^-fe/KWf©J:5 4^»tt«J 

[0 0 3 2] *B^^>^?>^ftll^^^«^ 
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**T^*I*J, ft#k o— t?:^ xy*i"A\ 

[0033] BqS^fcfcic, 8tt«»tt, Sp^-c 
?f?y % **p-*, 

Smti-hDVJ*. t^hA', y/Hfh-/K 

v§fc#) fc, *LTjMHcrtX, (W-K3t$H 
7#*>h*J*s T*>*fym±b l )$A* *A>***s* 

[0 0 3 4] &#J"m, SW^K^^I^U 
»tt. «*Aft*i-*a#i:»aifttl#-M*U JIM 

[0 0 3 5] RBS^ffiSII*, SS«* IUW8u 

[0 0 3 6] BtttfMH**fc, 5B«****«, 

CMC ^"hy^ATfcg 
[0 0 3 7] WHriWMWB. i-ftfcfet h*fcf* 



tt«do*tt, cr» too. i 

A»e>3ftl 0 0 Omg *fctt**ia±lcWk* 

[0 0 3 8] ^^W»gPjS;4flt Jg^£*lfc 
a*W7t*lCftffii-^i:#^ #gu. 0lmg/kg/ 
0d»6»lOOmg/kg/0,»*U<ttO. lmg 
/kg/0H3Omg/kg/0, *LT»t>#*L 
< 143ft 0. 5mg/kg/BH»10mg/kg/B 
*gnS^^ I^JO. 001mg/kg/ 
OOing/kg/0, #4L<»0. 01m 
g/k g/BHlmg/k g/BOfl^ft^-r^rir 

[00 3 9] 

h/Wi, V?-*^- (ES) 4*Viim (micr 
oraass Platform LC) LT#fc 0 H^r±*WEtt 

-e*)5 e w F^77^-^^ h/l/ (Liq 

uid Chromatography - Mass spectroscopy* LC-MS) 
7 s — ^fl> Shimadzu Phenomenex ODS % y J* (4. 6 mm X 

30 mm) lr^{iL/c Micromass PlatformLC T 
*h=-bVA'b*<Dm&im (9 : Ifrbl : 9) Sri 
m 1/m i n c^^jit?^ LT IB^ t fc. TLCft ^ 
h £tl1tZ<'V%?^7°l<'~- b (Merck silica gel 

60F-254) fcffllvTfTofc. it^^^vh^ 
^y*^ (WAKO-gel C-200 (75-150 

(m)) frfflV^. WIKiR-efcO, S 

igma - Aldrich, fP*«*^X«*^a, 
fifeXl^^^^ti:, Arch corporation ^?>fiSAUfc 0 

[004 0] #»HOfb^*<0»*tt\ «T©7yt>f 

[0 04 1] [VRlJKSt»ACH0*BB»«l>O*^ 
S/>«WC a 2 *«A©««] (Tyt^f 1 ) 

(1) t h VR 1 - CHO 1 u c 9 a e q 
tMs^KJHtt (hVRl) cDNAtt, ttS^O 
KfUfc««»a»«)9Y^»9--C*n-^fbLfc (W 
0200 0/2957 7) . jWB^B-^ftLfchVR 
1 cDNAJJ, pcDNA3^^-i:*l:ii$ 
tl % CHO 1 u c 9 a e q*BJB3RlC»K#AS*fc. 19 
IB***tt***-9 VftJltfCRE -^7x9- 

#AiNBJfttt, 10% FCS, 1. 4mM tT/UhTyS 
tMJ^, 20mM HEPES. 0. 15% &gfe 



-8- 



Jklti'hVVJ*. 10 0U/ml ^/J^ 100 

#iK*r 5 y»*5iO«2mg /ml G4 1 8 Sr^trS 
RJgJft(DMEM/F12 medium, Gibco BRU^X, 

RU teJBbfco JftgBt FVRl-CH01uc9ae 
qMM, fflEWW«*-e«#U 1-2/ 5X10 
5 »/^7^^ (7 5mm 2 ) 1?3-4 0K-*«ftL 

[00 4 2] (2) FDSS-3000tttfflUC» 

t hVRl-CHO 1 u c 9 a e qtttt£\ ttlB38*US 

DK 0 0 0*ffaSO«g-C3 8 
ck walled clear-base/Nalge Nunc International) 
gtflLfc. 4 8l«n«««. ?ttfSJgJfc£, 2^M Fl 
u o - 3 AM (Molecular Probes) *J J; 0 . 0 2% 
Pur on i c F — 1 2 7 *r*toT yt^flW* 
(Hank' s¥WKM*M (HBSS) , 1 7mM 
HEPES (pH7. 4) , lmM/n^>yK, 
0. 1% BSA) fc£»U «WB*Bft«r, 2 5W6 

frLttk *^ISt»^<fc^*fcttK»T?, 2 5 

a^O^fttt, FDSS-3 000 U ex =4 8 8 n 
m * ^em = 5 4 0 nm/Hamamatsu Photonics) £r#jV N 

t\ ionM *y^t/v»cj:siW*«6o»-eas 

[004 3] [?y h«tS#gffl^«Jft»*#S3WiiaSr 
^ofc*^>r^V{C«fc-5Ca 2+ ^AS^«I^] (r 

( i ) 75/ hftttttrotreinoitti 

$47s#-%Jy h (4*5-110) frft 

U (DRG) SrflHtiUt, DRGIS, PB 

S (-) (Gibco BRU^O. 1% r y (Gibco BR 

**0^^»J1jHl» (FCS) fcfln*.. *LT> »3£ 
JS^»»z:J:9tt]RS*fc 0 lltlfBDRG#&$3&Ji, H 
am F12/5% FCS/5% £ tjM* (Gibco B 
RL)"CIS«jB*^ tr^^^v^tt9 3gLfeJ:^7 
Onm > (Falcon) CDiii&iC * 9 Stf&^iirfco # 

iASchwann»^t5fc* 
c 3 7 3 «pn-r V* b Lfc, *#«F»»tt> 

unc)<K 5 0ng/ml *&&;t7 y h NGF (Sigma) 
joitf 5 0 fiM 5-7/V^tJv f 3J-#^^y ^^(Sigm 
a)<E>#£T, lX10W5 0Al/!^x/Vt2B 



(2) Ca 2+ »7yt^ 
DRGflgttlt 17mM HEPES (pH7. 
4) *5«J;tf0. 1% BSA**tfHBSS-C2lElft»- 
L1t 0 2/iM f 1 u o - 3 M (Molecular Probe), 
0. 0 2% PF 1 2 7 (Gibco BRL)33J;T/lmM 7 
*'<^i/ >y K(Sigma)%^V*>-C3 7"C-C4 GftwJ 

K) h 0 
00^ (A ex =480nm, X ero = 5 2 0 n m/Hamama 
tsu Photonics) *f V^3.<<— h Lfc 0 4 8 0 n mTO 
**<D»fctt\ 2. 5^iiWUfc e «#Jfc*fr*U 

[0 044] 1X7+4 '/y|HWKWBtliet6fc 

®|g£iiL£:Modified Krebs-Henseleit^?S (pH7. 
4) iCilt HWB*fStt, 112mM NaCK 
5. 9mM KCK 1. 2 mM MgCl 2 , 1. 2 
mM NaH 2 P0 4 > 2mM C a C 1 2 , 2. 5mM 
NaHC0 3 , 12mM ^>^-*<D&j££*f1- 

dLTWELfcCMaggi a et al: BR. J. Pharmacol. 10 
8: 801-805, 1993] 0 SfrtttBKjtt, 7^W©t 

tt, ##J*JCjfeitor6 0»BB¥«flS*'«-fc, 8 0mM 

5*-?, 1 5»BBHT?JB5eLfc. JtiJlHKC 1 \c*trz& 

©rt««l|lfcLr*fflLfc, tte<fc^*©»*tt* WIS 
/J\fr£, 1/iM *^f--f^lcj:6JK« (3»»: 8 0 
% io% jc^y-/K ^5<ttf l o% 

Tween 8 0) lijtiot, ft^SO^^ 

[0 0 4 5] [t hP2Xl*f»ACHO*MS*~<0 

(1) tFP2Xl^ACH0 1 uc9aeq» 

fc hP2Xl^ACHO! uc 9 a e q*ffl83^£fll 
&U 7. 5% FCS, 20mM HEPES-KO 
H (pH7. 4) , 1. 4mM ^fcrvgH" h y 
A, lOOU/ml 10 0/ig/ml 

^hWT'hW^ 2mM & ^> V (Gibco BRL) 
^Jit/O. 5^-yh/ml TtT9— ^ Sigra 
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a)ft^tf^^y=©»«a[-f-^/u«F» (DMEM/ 
Fl 2) ^T^L/ho 384-well o 

ptical bottom black plates (Nalge Nunc Internation 
a\)<D&$*MZ s 3 X 1 0 3 /5 0 ^ l/!>x/^i 



(2) »firtCa 2 *l'^/l'©Wje 
P2X I5f«:r^^ hMK^*»JM*<DCa 2 * 
^/VO±#tt, S*SCa 2 >l/- hfe*F luo- 
3 AMCMolecular Probes) Srffi^TjII^Lito "fV*- 
HC«»Ufc«»tt, (HBSS, 1 7m 

M HEPES-KOH (pH7. 4) , 0. 1% B 
SA*5<fctf0. 5^s/h/ml Ttf9— if) "C 2 lal 

*»U 4 0 it 1 CDS^JD^ (as»ffl«««* 1 mM F 
luo-3 AM, ImM ^o^'Vy h\ 1 mM 

i/^n^3KlJy A, 0. 0 l %pluronic (Molecular 

Probes)) «f\ »l«>fy^-at ffi£ 

7^u— htt, 40/i ioft»fflaff«-e2ia*»u 3 

^^:^fclj:Wi^tT0 2 , % 3' -o- (2, 

©(Molecular Probes) tMz.mK.1to £ 6>fcl*jJf"C 1 0 
^y^^afc^ 20 0 nM a, 0-*?- 

*fc. FDSS-6 0 0 0 U ex =4 10 

nm, A em = 5 1 0 n m/HaraamatsuPhotonics) Id J: 
2 5 0msec«itLt, 

[0 0 4 6] [M#T"C0>9y h&fco1t*'7V'>(i'y 

(1) wm 

fi|tf)Sprague-Dawley7 y h (200-2 5 0g /Charle 
s River Japan) Lfc 0 

(2) *r-T/M£;L&* 

7J/h^ *W>-(Sigma)<Dl. 2g/kgjg&rt& 

4l:J:^»U e iE*j»§l§B^J:OreKU fly** 
U-y^-r-X/KDECTON DICKINSON, PE50)£\ BSfe 

£3!&&7R<Otsuka)*2 I U/m 1 <D^<V > 
(yjK.^<yy, Aventis Pharma) VffiltLfttf))*? 
u*V;&T--7vKHibiki, iMX5)£, ttttMliJRif 
iCjfALfc, 

(3) >^ M K SHE 

SS(Viggo-SpectramedPte Ltd, DT-XXAD) 23 <fc Xf'ff 9 
p>fVi?x^^3^jKyy(TERUM0)t»iRt^ £S£ 
RJ&felC, SfflT, 2. 4ml/hR0)3l£-ei3: 
ALfco Httrt£E*tt, ^-h^l^-^-tfokog 
awa)"C5tttW(-IB»Ufc. 2 0jMBlC«*S1-** 



— A% Tw e e n 8 0 (ICN Biomedicals Inc.)*5<£T/ 
^M'k'&j^ (1:1:8, 



L1t#»ik&®&. 1 Omg/k g^IWft&^Ufc. 
10/x g(0^^f"-f i/>-(Nacalai Tesque) 

(5) ^ M hy-^^^^oAWf 

BEAM;, *^-f^iB«i5«v>t#o^«*ft^tt 

Pl^te, Studentco t —r-x HSrffiV^WffiLfco 5% 

10 0 4 7] t hVRlJgK»ACHO»fiS5S(C*5tt$ 
*W'>y|SIC a 2 *iiA£> I C 50 ffioo*Sm&, 

IC 5O =A^0. 1mM<B^0. 5/xM<C^1mM 
<D 

[0 0 4 8 ] #»WO{frfrfttt*fc, WMtwm.** 
U ±B<&tt©Tyfc'f (2) - (4) -Ct>3*v«ttSr 

[004 9] «K«1-1 

4- (2-^nD7s^V) -N- [4-^nn — 3- 



a: 



[0050] ^ll^«:l5E-«:^^^AI^oTfTo 

->T*— h (8 0. Omg, 0. 3 6nnnol) OO^Cl 
2 (1. 5ml) Jgtt*ftttb«*s&, :©iWi:i" 
(2-^nn7i^) tf-^SJy (79. Orng, 
0. 4 0mmol) <£CH 2 C1 2 (l. 5ml) teWLZMMVlMx. 

TS*U 4- (2-^nn7xr;l/) — N- [4-*n 
n— 3- (h!J7/^o>f/V) 7x^] -1-tf^ 
5^;V^7U* (112. Omg, JR*6 7 
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1) 8««r«#Lfc#&, :oS*U-^pp-3- 
b ] J 7A'***3-/V7x.=A»(yi/T*— h (8 0. 0 
mg, 0. 3 6mmol) Z^^M ?i1to ^©^^ 

*UrSJea^*ftCH 2 Cl a 'Cl*fflLfc. W«i£Na 2 S0 4 

— N- 3- (Ml7;utpyf/W 

yv] -l-e^^A'WVT^H (13 0. 0m 

g, iR^7 8%) £#fco 

■A : 1 1 9%; 

: 4 1 8 . 2 4 
MS (M+H) : 4 1 8 

[0 0 5 3] ±eS6fem-lt>U<ttl-2*>5*>l* 

[0 0 5 4]*l.Mtl 3Mt2 4) 
Mfcl 3] 









M+1 


ft* 


hVRI 


1-3 


O 

Q 


401.79432 




115 


B 


1-4 




406.7898 

ft Ml 




188 


B 



%) mit. 

»£: 1 7 5-1 7 6t 

: 4 1 8 . 2 5 
MS (M+H) : 4 1 8 
m&g. :A 
[00 5 1] Hjfe^jl-2 

4- (4-^nn7i^) — N- — 3- 

Kbl2] 



Cl xx, 




CF, 



[0 0 5 2] ^S^tt-^W^&Alcio^Tofc. 
4-?DD7*s/H?'<5i'l'k Kn^P7-f K (9 
4. Omg, 0. 4 Ommol) Dif/VT?^ 

(0. 062ml, 0. 4 4mmol) <DCH 2 C1 2 (2. 0m 



[00 5 9] 



1-9 


a 


452.78985 




163-166 


C 


1-10 


Q 

a 


487.23438 
7H 7 1 




123-125 


B 






1-11 


Q 

a 


451.80227 




117-1 19 


B 


1-12 


Q- 

a 


401.79432 
ftl 8] 




128-130 


A 
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1-t3 


O 

a 


428.80142 




178-180 


B 


1-14 


<$ 

a 


416.24882 




133-135 • B 

i 






MS 


p" 

Q 


428.80142 




208-210 


C 


1-16 


Q 

a 


408.81377 




164-166 

_ — i 


B 

L. 
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-15- 
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1-26 




[0 0 6 6] **«2-t— 
4- Ko^ri/^^^yu) — N- — 3 

UK2 5] 



HO. 



429.789 




T || 

- W^*^#^T5 K (1 0 0. Omg, 0. 




4 muiui) ^^ci a »«iczjft ftft»% (1..0MCOCH 

2 Cl 2 +*«; 0. 7 2ml, 0. 7mmol) ZOtVlftZ 

fefrfift NaHC0 3 JgSTCtftU *LT&tCCH 2 Cl 2 -?& 

-f- (CHCl 3 :MeOH=l 0:1) tfflU ittfc** 

(2 9mg, 3 0%) 
ILft : 2 3 1-2 3 3t 
£tP ft : 3 9 9 . 8 0 
MS (M+H) : 4 0 0 
ffitt«:C 

3Wt«2-l«>3W6lc«or, TBftd*«:#*U H 

Ifcufc. 

[00 6 8] ^2 0(1526) 
MS2 61 



[0069] mmms 





graft 




M+1 




hVR1 














2-2 


a 


399.8033 




191-192 


B 














2-3 


a 


399.8033 




162-184 


C 



Fpl^FT^f/v) -4- [3- (h 
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* LT*©»^*AcOEttttlttl Lfco *f«6£MgS0 4 -C 

^/i^-fvi'-CffifrU N-(7-fc Ko*V-l— #"7^ 

-A'] - 1 - i?l'%X'-£*c*s7 x K (12 5. 0 

rag, 6 9%) 

BL£ : 20 2-20 4t 

5H 5 *: 4 16. 4 1 

MS (M+H) : 4 1 7 

[00 7 1] &3 (fc2 8) 
IflS2 8] 



M 






M+l 


MA 


hVHI 


3-2 




332.418 




210 


B 


3-3 


Q 

O OH 


331.8655 




233 


A 


3-4 


Q 


375.4746 




260 


A 



(51) Int. CI. 7 TOfE^ F I f-ra-K (##) 

A 6 1 P 13/02 A 6 1 P 13/02 

13/10 13/10 
19/02 19/02 
25/00 25/00 
25/04 25/04 



!)7^nyf^) -2-tf»5*sA'] -l-tf-^S* 
MIS2 7] 




[0 0 7 0] *H*Wf±-«tt^»BlC:«o-CfTofco 
8-T^/-2-t7h-;V (69. Omg, 0. 43 
nmol) OTHF (2ml) MSKJC, 1, 1'— f$A>-»=.A& 

(1, 2, (71. Omg, 0. 4 

3mol) *JW?L *UX-t<D»^*«r^ia-C2B*H|Jl# 
Ltflo 1- t3-h!)7>W*n^^] try^-2— < 
jV\ Myitis (10 0. Omgs 0. 4 3mmol) %M 
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CO 7D 



25/28 
29/00 

43/00 
215/42 

295/20 



1 0 1 
1 1 1 



942 

(72)%^# 
<72)3B^# 

(72) 
(72) 

(72)SSIE# 



SAJIMSft rfi#5b 3-15-6-6 A 

a->k% mm 

£ft*?Sft*#3&3-15-18B 

&m^Fftm&MG:*T 6-3-1-301 
#ffl 

SCiSiSWSSW^WW*^ 5 -18-15 
3RA*Sft m®*#»»r4 - 9 -307 
£ft&£fDm&/ 1-3-17 



25/28 
29/00 

1 0 1 

43/00 1 1 1 

C 0 7 D 215/42 

239/42 Z 
295/20 A 

(72) 

SC»JfipB*««WBr«*Sfi 1-8-17 

(72)389!# flrT 

118-405 

(72)5s?q# &m etst 

*ftJRfe*rff**:fil 2 -25- 4 
(72) SgE# £ji #W 

«MUB»#^**i 2 -10- 1 
F*-^(##) 4C031 LA03 

4C055 AA01 BA02 BA03 BA52 BB02 
CA01 CA02 CA03 CA06 CA13 
CA39 DA01 DA52 DB02 
4C086 AA01 AA02 AA03 BC50 MA01 
UA02 MA03 MA04 MA05 NA14 
ZA01 ZA08 ZA15 ZA20 ZA36 
ZA81 ZB11 ZB15 ZC42 
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1. TTHB OF INVENTION 
PIFERAZIKECARDCKAMIDS DERIVATIVES 

2. Clalnts 

(X) A ptperar 1 nf*«w*v™ii de derivative of the fannula (I), Its 
tautomeric or stereoisoneric farm, ar a salt thereof: 



o 



(i) 



wherein 

-R 1 represents jtoenyl optionally substituted by R 11 , R 12 and R 13 , pyridyl 
qptir>nally substituted byR 11 , R^andR 13 , pyrimldyl optionally substituted 
by tf\ and R 13 , guinolyl optionally substituted ty R 11 , R° and R 13 , or 
nartothyl optimally subetituted by R 11 , R 12 and R 13 , 

lnvfalrhR 11 , R" and R 13 Independently represent hytoogen, halogen, 
straight-chain or branched (V* eUcyl* mono-, di-, ar tri- halogen 
substituted straight-chain or branched d-* alkyl. nitro. cyano, 
strain-chain or branched alkoxy, hydroxy, straight-chain or 
branched CU alkyUarbannyl, carbamoyl, carbcocyl, amino, 
straight-chain or branched Ci-6 alkylamino, dl(stxaisJit-chain or 
branched alkyl) amino, straight-chain or branched Ci-6 
alJooKvcarbonyl, phenyl, benzyl, pbenoxy, halogen substituted 
phencxy, straight-chain or branched CU aJJcylthio. strai^it-chain 
or branched CU alJcanoyl, straight-chain or branched C w 
alXanoylanlno, hydroxy substituted straisfit-chain or branched Q-4 
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alfcyl, mono-, di-, ox tri- halogen substituted stxaight -chain or 
branched aUcoxy, 
R 2 represents phenyl optionally substituted by R 21 , R 22 and R 23 , pyridyl 
optionally substituted by R 21 , iPandH 23 , pyilraidyl optionally substituted 
by R* R 22 and R°, qulnolyl optionally substituted by R 21 , R 22 and R 23 , or 
naphthyl optionally substituted by R 21 , R 22 and R 23 , 

In which R 21 , R 22 and R 23 Independently represent hydrogen, halogen, 
straight-chain or branched Ci-salxyl, mono-, di-, car tri- halogen 
substituted straight-chain or branched Q-4 alxyl, nitro, cyano, 
straight-chain or branched alkoxy, hydroxy, straight-chain or 
branched alXylcarbaroyl, carbamoyl, carboxyl, amino, 
strai^it -chain or branched C1-6 aUcylamlno, di ( straight-chain or 
branched Ci~« alkyl)amino, stxaicfht-chaln or branched C*« 
alhaxycarbonyl, phenyl, benzyl, phenoxy, halogen substituted 
phenoxy, straight -chain or branched alkylthlo, straight-chain 
or branched Cx-« alkanoyl, straight -chain or branched 
alxancylamino, hydroxy substituted straight -chain or branched CU 
alxyl, mono-, di-, or tri- halogen substituted straight-chain or 
branched Ci-* alkoxy. 
(2) A plrerazlnecarboxemide derivative, its taut o mer ic or 
stereolsoneric form, or a salt thereof as nlalmflfl In claim 1, 
wherein -R 1 represents phenyl optionally substituted by Vf L m R 12 and R 13 . 
pyridyl optionally substituted by R 11 , V? 2 and R 13 , pyrdnrldyL op tionally 
substituted by R 12 , R 12 and R 13 , quinolyl optionally substituted by R?* # R° 
and R 13 , or naphthyl optionally substituted by R 11 , R 12 and R 12 , 



-21- 



in Which VP, R 12 and R 13 independently represent hydrogen, halogen, 
straight-chain or branched CU alXyl, mono-, di-, or tri- halogen 
substituted straig£t-chain or branched alkyl, nitro, cyano, 
straight-chain or branched alknxy, or hydroxy; and 
R 2 represents phenyl optionally substituted by R 21 , R 22 and R 23 , pyridyl 
optionmysubeiatutedbytf 1 , R^andR 23 , pyrimi^yl cptionally substituted 
by R 22 and R 23 , qulnolyl optionally substituted by R 21 , R° and VP. or 
naphthyl optionally substituted by R 21 , R 22 and R 23 , 

InvjhichR 21 , R 22 and R 23 IndependenUy represent hydrogen, halogen, 
straiojit-chain or branched Cm alkyl, mono-, di-, or tri- halogen 
substituted straight-chain or branched Cu alkyl, nitro, cyano. 
stralcjit-chain or branched On alkc*y. or hydroxy. 

(3) a piperazlnecarbcKBDilde derivative. Its tautomeric or 
stereoisomarlc form, or a salt thereof as claimed in claim 1 or 2, 
Wherein -R 1 represents phenyl optionally substituted by R 11 , R 12 and R 13 , 
pyridyl optionally substituted by R?\ R 12 and *P. pyrinrlayl optionally 
substituted by rf 1 . R 12 and R 13 , g^iinolyl optionally substituted by It*. R 22 

< and R 13 , or naphthyl optionally substituted by R 23 , R* and R 13 , 

in which R 11 and R 12 independently represent hydrogen, halogen, 
straight-chain or branched CUaDcyl, mono-, di-, or tri- halogen 
substituted stralgfrt-chain or branched d-6 alkyl, nitro, cyano, 
straight-chain or branched Ci-6 alkoxy, or hydroxy 
and R 13 represents hydrogen. 

(4) a pir«ra2inecarbQKamlde derivative. Its tautomeric or 
stereodsomario form, or a salt thereof as claimed in any one of claims 1 
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to 3, 

wherein R 2 represents 




(5) a pi x^r*^" 1 rv^riv-wiwri ito derivative of the fo rnm .il n (I), its 
tautomeric or storeoiscmarlo t arm, or a salt thprpnf as claimed In claim 
1, Wherein said plperazlnecarboxandde derivative of the formula (I) is 
selected from the group consisting of i 

4- ( 2-<^oretftenyl) -N- [ 4 -cfaloro-3 - ( trlflaoJxreQiyl ) phenyl] -1 -pi pptti 7.1 ne 
carboGcam I de ; 

N- I4-chlaro-3-( trlfluoraneth^ 
nyl] -1-piperfizl niyvirbcnraml tie; 

N- [ 4-^1i^-?-(^^ iy ^^^ 1 )P h ^ 1 1 -4-(2-flAXxro£iienyl) -1-pdperazlne 
cartwacamide; 

N- t4-chloro-3-( trlf lwaaiBtl^lJphenyl] «4-phenyl-l-plpera^lnecarhOKa^ 
e; 

N-[4-chloro-3-(trlflnararet±y^ 
pipern 7 1 nfyarbaxanlde ? 

N- ( 7-hyaro3ty-l-n^jhthyl) -4- [3- {txif luorcinethyl} -2-pyrldlnyl] -1-piperez 

4- (2-chlorpphenyl) -N- ( 7 -hydroxy- 1-naphthyl) -1-piperazinecarhaxaraida; 
and 

4- (3,4-dtoethylphenyl) -N- (7-aydrcoy-l-Daphttyl^ 
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e. 

(6) A pi^T?**^'"' *"* * " 1 *** derivative of the formula (1). its 
tautomeric or stereoisaneric form, or a salt tlwyof as cflal inert In any one 
of claims 1 to 3 for the treatment and/or prejwyla*is of diseases. 

(7) A nedLoemont ocnprising at least one of the compounds, their 
tautomeric and ateieodsomsric form, and salts thereof as claimed in claim 
1 to 5 In comhlnatl ™ *H *h at lAaat one phai manpiiitlra l 1v acceptable oarrler 
and/or esdplents. 

(8) The msdicaaaat as claimed In claim 7, herein said 
plperazlx^ecartxacamlde oerivative of the fonn ila <I), its tautomeric or 
atereoisomerio form, or a salt thereof is a VR1 antagonist. 

(9) Tte> m adlcancnt as rflfH"*^ in claim 7 for the treatment and/or 
prophylaxis of a dis^ 

Incontinence, overactive bladder, chronic pain, neuropathic pain, 
postoperative pain, rheumatoid arthritic pain, neuralgia, neuropathies, 
algesia, nerve injury, iechaemla. neuxodegeneration, stroke, 
incontinence and inflammatory disorders. 

(10) Dse of cxnpounda of any one of claims 1 to 5 for the production of 
a medicine far treatment and/or prophylaxis of a disease selected from the 
group consisting of urge urinary Incontinence, overactive hladaer, 
chronic pain, neuropathic pain, postoperative pain, rheumatoid arthritic 
pain, neuralgia, neuropathiss, algesia, nerve injury, ischaanda, 
xjeurooegeneratian. stroke. Incontinence and Inflanmatory disorders. 

3. DETAILED CB9CRIPTICN CP HWENTICN 
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TECHNICAL fTEID . 

The present Invention relates to a p I p miElne ca rbo j gi nljaB 
derivative which is useful as an active ingredient of phannaoeutioal 
preparations. The pi perazi neaarboBandda derivative of the present 
invention has vanilloid receptor (VR1) antagonistic activity, and can 
be used for the prophylaxis and treatment of diseases associated with VR1 
activity, In particular far the treatment of urgB urinary Incontinence, 
overactive bladder, chronic pain, neuropathic pain, postoperative pain, 
rheumatoid arthritic pain, neuralgia, neuropathies, algesia, nerve Injury, 
Ischaemia, neurodegenaration, stroke, Incontinence and/or Inflaranatcry 
disorders. 

BACKGROUND ART 

Vanilloid compounds are characterized by the presence of 
vanillyl group or a functionally equivalent group. Kammlfls of 

fr^yy-pl wmitlo-M nrwjyrmAtj nrwnlllnlrt ttct^CBT mortllflj-nrB are Vanillin 

(4-hydroxy-3-nethc^ , guaiaool (2ni»ttioxy-taienol) , 

glngerane (4-/4-hydmxy-3-n»ta^ , 

eugenol(2^tho^4V2-propenyl/phenol), and capsaicin 

( 8 -raethy-N-vanlllyl- S-naneneamiae ) . 

Among others, capsaicin, the main pungent Ingredient In "hot" chili 
peppers. Is a specific neurotoxin that desensitizes C-fiber afferent 
neurons. Capsaicin Interacts with vanilloid receptors (VR1) , Which are 
predominantly expressed In cell bodies of dorsal root ganglia (ORG) or 
nerve g™* 1 "^ of afferent sensory fibers Including C-fiber nerve endings 
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[TtntLnaga M, Catarina MJ, miirbarg AB, Rosen TA, Gilbert H f Skinner K, 
RauommBB, BasbaunAI, Julius D: Iha cloned capsa 1 nin receptor Integrates 
multiple rain-prcducing stimuli. Neuron. 21 1 531-543, 1998]. The VR1 
receptor was recently cloned [CaterlnaMJ, SchuiacherMA, TominagaM, Rosen 
TA, Levlne JD, Julius D: Nature 389 : 816-824, (1997)] and Identified as 
a nonselective cation channel with six txansnaribrane dczoains that is 
structurally related to the TRP (transient receptor potential) channel 
family. Binding of capsaicin to VR1 allows sodium, calcium and possibly 
potassium ions to flow down their concentration gradients, causing Initial 
depolarization and release of neurotransmitters from the nerve termin als. 
VRl can therefore be viewed as a molecular Integrator of chemical and 
physical stinuli that elicit neuronal signals In a pathological conditions 
or diseases. 

Ihere are abundant of direct or Indirect evidence that shows the 
relation between VRl activity and fllwviBftfl such as pain, lschacnda, and 
lnflaamatory (e.g.. WO 99/00115 and 00/50387). Further, it has been 
dencnstrated that VRl transduce reflex signals that are Involved In the 
overactive hi of patients who have damaged or abnormal spinal reflex 
pathways [De Groat WCs A neurologic basis for the overactive bladder, 
urology 50 (6A Suppl)* 36-52, 1997]. Desensitlsatlon of the afferent 
nerves by depleting neurotransndrt era using VRl agonists such as c ap s alrrln 
has been shown to give promising results In the treatment of bladder 
dysfunction associated with spinal cord Injury and m il t1 p i ft scl e rosis 
[(*feggi CA: Therapeutic potential of o apsnlnln -aite m olecules - Studies 
In aninais and humans. Life Sciences 51; 1777-1781, 1992) and (DeRidder 
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D; Oiandliananl V; Dasgupta Pi VanPoppel H; Baert L; Fowler CJi 
Intravesical capsaicin as a treatment for refractory detrusor 
hyperreflexia: A dual cxmter study wltt Img-tem J. Urol. 158: 

2087-2092, 1997)]. 

It Is anticipated that antagonism of the VR1 receptor mild lead 
to the blockage of neurotransmitter release, resulting In prophylaxis and 
treatment of the condition and diseases associated with VR1 activity. 

It 1b therefore expected that antagonists of the VR1 receptor can 
be used for prophylaxis and treatment of the condition and diseases 
including chronic pain, neuropathic pain, postoperative pain, rhetnatold 
arthritic pain, neuralgia, neuropathies, algesia, nerve injury, iBChaemla, 
neurodegeneratlon. stroke, Incontinence, inflammatory disorders, urge 
urinary Incontinence (UUI), and/or overactive bladder. 

WO 2000/50387 discloses the oonrpounds having a vanillxdd agonist 
activity represented by the general formula: 




herein; 

1? Is an oxygen or sulfur atom; 
A p Is -NEK3k- or -Ofe-; 

r" is a substituted or unsuLbstltuted C M alxyl group, or I^OO-j 
herein R* 1 is an alxyl group having 1 to 18 carbon atoms. 
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an alkenyl group having 2 to 18 carbon atoms, or substituted 
or unsubstituted aryl group having 6 to 10 carbon atoms; 
B^lsa hydrogen atom, an alkyl group having 1 to 6 carbon atcns, 
an alkoky group having I to 6 carbon atoms, a haioalkyi g^ouy having 
1 to 6 carbon atoms or a halogen atan; 

if is a hydrogen atom, an alkyl group having 1 to 4 carbon atom, 
an andnoaUcyl, a diacld monoester or a-alJcyl acid; and 
the asterLo made * Indicates a chixal carbon atom, and their 
pharnaoeutically acceptable salts. 

TO 2000/61581 discloses amine derivatives represented by the 



general formula: 




therein (R\ R") reprefient <F, F) , <CF 3 . H), or (iPr, IPr) 
as useful agents for diabetes, hyperlipemia, arteriooclerosia and cancer. 

TO 2000/75106 disclose s the ccmpounda represented by the general 
formula: 
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rtexeln Z represents 



8 

H.N-WH,)^— H,N-~^(CHJ M - 



HN^^(CH 2 )w cr ^Nw^\ 

OH R D 



0H o 

in which R 90 1b hydrogen, Ci^a alkyl, Cv» cycioalkyl. or the 
lite, and R 91 Is emino-Ci* alkyl, onUVrtocartxnyl-Ci-t alkyl, 
or Uy CU.tJuty?wni nr> yi^lxanyl Ci«* aDcyl; and 
R* and R n are independently selected frun the group consisting of 
H, Ci_« alkyl, CU alkylthin, C w alloay, fluoro, chlnro, brcnr>, Jodo. 
end nitro; 

as useful agents for treating lOT-mediated diseases In manuals. 

However. none of these reference discloses simple 
pipei2ulnecazlx»amLaA derivatives having pharmaoaitlcal activity. 

Tha daveloptrant of a compound having effective VR1 antagonistic 
activity and can be used far the prophylaxis and treatment of dlseasfts 
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flfigTrtntf^ with VR1 activity. In particular for the treatment of urge 
urinary incontinence and/or overactive hlaflrtar has been desired. 

SLMttBY OF THE INVEOTICN 

itiia invention Is to provide a piperazinecartmaraide derivative of 
the fanmLa (I), their tautomeric and stereolsaasrlc form, and salts 
thereof 2 



-r 1 represents phenyl optionally substituted by R^, R 12 and r", pyrl4yl 
optionally substituted by H 11 , R 12 and VP, pyrtoidyl optionally substituted 
by Ir 1 . R 12 and R 13 , quinolyl optionally substituted by R 11 , R" and R*. or 
naphthyl optionally substituted by R" and R 13 . 

in which R 11 , R u and R* independently represent hydrogen, halogen, 
stradsjxt-chain or branched Cn al*yl, mono-, di-, or tri- halogen 
substituted straight -chain or branched C» alkyl, nitro, cyano, 
straight-chain or branched altaxy, hydroxy, straight-chain or 
branched d-* alfcyJrarbamoyi, carbamoyl, carboxyl, amino, 
straight -chain or branched Ci-» alkylamino, di( straight-chain or 
branched alkyl) amino, straight-chain or branched 
altocycartonyl, phenyl, benzyl, phencocy, halogm substituted 
phenoxy , straight -chain or branched Ci-s alKylthio, straight-chain 




O 



(I) 



wherein 
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or branched CU alkanoyl. straight-chain or branched Ql-* 
alkanpylamlno, hydroxy substituted straight-chain or branched d-* 
alkyl, mono-, di-, or tri- halogen substituted straight-chain or 
branched alioaxy, 
R 2 represents phenyl optionally substituted by R 21 , R 22 and R 23 , pyridyl 
optionally substituted by R 21 , R^andR 23 , pyrinrLdyi optionally substituted 
by R*\ R 22 and R°, guinolyl optionally substituted by R 21 , R 22 and R 23 , or 
naphthyl optionally substituted by R 21 , R 22 and R 23 , 

in which R 21 , R 22 and R 23 independently represent hydrogen, halogen, 
straight-chain or branched alkyl, mono-, di-, or tri- halogen 
substituted strai^t-chain or branched alkyl, nitro, cyano, 
stxai^t-chain or branded alkoxy, hydroxy, stxal^xt-cfaain or 
branched Ci_6 alxyloarbamoyl, carbamoyl, carbcsyl, amino, 
straight-chain or branched C w alkylaadno, di( straight -chain or 
branched Cm alkyl) amino, straight-chain or branched Cn 
. alJaaycarbonyl, phenyl, benzyl, chencoty. halogen substituted 
phenoxy, straight -chain or branched C w alkylthio, straight-chain 
or branched Ci-4 alkanoyl, straight-chain or branched Ci* 
alkanoylamino, hydroxy substituted straight-chain or branched Cm 
alkyl, none-, di- , or tri- halogen substituted stiuisbt-cbain or 
branched Ck alkoxy. 

The plrerazixiecmtxK&aiicfe derivative of fanmla (I), their 
tautaresrio and stereolsanerlc farm, and salts thereof sur prisin gly show 
excellent VR1 antagonistic activity. They ere, therefore suitable 
especially for the raxpi^laxis and treatment of diseases associated with 
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VR1 activity. In particular far the treatment of urge urinary incontinence 
end/or overactive bladder. 

Preferably, the pireiaaflnaoarboxaMlflB derivative of farnula (I) 
are those wherein; 

-R 1 represents phenyl optionally substituted by R 11 , R 12 and R 13 , 
p^ridvl optionally substituted by R 11 , R 12 and R 13 , pyrimidyl optionally 
substituted by R 11 , R° and R 13 , quinolyl optionally substituted by R 11 , R 32 
and R 13 , ex napbthyl optionally substituted by r". R 32 and R 13 , 

in which R 12 , R 12 and R 13 independently represent hydrogen, halogen, 
straight-chain or branched aUcyl, mono-, dl-, or tri- halogen 
substituted straight-chain or branched Cm alkyl, nitro, cyano, 
stxalght-chain or branched Ci-6 alkoxy, or hydroxy; and 
R 2 represents phenyl optionally substituted by R 21 , R 22 and R 23 , pyridyl 
optionally substituted by R*. R 22 and R 23 . pyriinidyl opUanally substituted 
by R 21 , R 23 and R 23 . oulnQlyl optionally substituted by R 21 , R 22 and R 23 , or 
naphthyl optionally substituted by R 21 , R 22 and R 23 , 
In which R 21 , R 22 and H 23 Independently represent hydrogen, halogen, 
straidnt-chain or branched Ci-* alkyl, mono-, di-. or tri- halogen 
substituted straigjht-chain or branched Cm alkyl, nitro, cyano, 
straight-chain or branched d-* aUooxy, or hydroxy. 

In another embodiraant, the piperazinecarfwxandde derivative of 
fornula (I) can be those wherein -R 1 represents phenyl optionally 
substituted by le 1 , R u and R 13 , pyridyl optionally substituted by R 11 , R 12 
and R 13 , pyrinrijoyl optionally substituted by R 13 . R 32 and R 13 , quinolyl 
optionally substituted by H 31 , R 12 and R 33 , or naphthyl optionally 
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substituted by R*, R 12 and R 13 , 

In vfriich IT 1 and R° Independently represent hydrogen, halogen, 
stxai£jht-chaln or branched aUcyl, mono-, di-, or trl- halogen 
substituted straLgJit-cbain or branched Cj-i alkyl, nitro, cyano, 
stxai#it-chaln or branched eJJcoxy, or hydroxy 
and VP represents hydrogen. 

In another embodiment, the p1 perazl necarboxanri rtft derivative of 
fbrnula (I) can be those wherein R 2 represents 




Mare preferably, said rdrexajdneoarboxandde derivative of the 
farnula (I) Is selected from the group consisting of: 
4- ( 2-chOnrophenyl) -N- [ 4-chlaro-3-(trif:Ux^^ 
carboxamloje; 

N- [4-chloro-3- ( trifluoramBthyl)pbenyl] -4- [ 3- ( trifljucaxn»thyl) -2-pyrldl 

N-[4-cftloro-3-(lJ±cIuai^^ 
carbcacanxide ; 

N- [4-chloro-3-(1xif luor^ 
ej 

N- [ 4-chloro-3- ( trl±luaixmBt±(yl)l*»nyil -4- (3 , 5-dl£hloro-4-pyrldinyl ) -1- 

N- ( 7-hydraj^-l-Mphthyl) -4- 13- (trlOJUoxanethyl) -2-pyridiiiyl] -1-pdLpera* 
lnecaxboocandde; 
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4- ( 2-chlcrophecyl) -N- {7-l?ydD0Ky-X-naphthyl) -1-plpecazliieoartxaaBtWes 
and 

4- ( 3, 4-dlrarthylphenyl) -N- (7-hydcoKy-l-naiihthyl) -l-plperBzJftecarboxandd 
e. 

Preferably, the medicament of the present invention further 
canprlaa one car more phannaoeuticaJ iy acoBptable oarrler and/or 
exdplsnts. 

The plpexmlnecarbaxaodde derivatives of the formula (I), their 
tautomeric and stereodsonaric form, and salts thereof are effective far 
treating or preventing a <3LLsease selected torn the group consisting of urge 
urinary incontinence, overactive bladder, chronic pain, neuropathic pain, 
postoperative pain, rheunatoid arthritic pain, neu ra l gi a, neuropathies, 
al ges i a , nerve injury, Ischaenda, neurodege n e ration aod/ar stroke, since 
the diseases also relate to VR1 activity. 

EMBODIMENT GF THE INVafTICN 

Tte canpound of the farnula (I) of the present Invention can be, 
but not lir*+«^ to be, prepared by the methods [A] or [B] below. In sons 
gnbo fllroettta, one or more of tbesubstltuents, such as amino group, carbcayl 
group, and hydroxy! group of the ocnpounds used as starting materials or 
intermediates are advantageously protected by a protecting group known to 
those skilled in the art. Exanples of the protecting groups are described 
in "Protective Groups in Organic Synthesis (2 nd Edi tion )* by Greene and 
Nuts. 
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[Method A] 




ocn. r2 



The cxnpocnd wberain R 1 and R 2 are the same as defined above, can 
be prepared by the reaction of a substituted piperaxlne and isocyanate. 
The reaction may be ranied out In a solvent including* for Instance, 
halcgenatedhyorocarbcmfl such as methylanectilnride and chloroform, ethers, 
such as dloxane, and tetraftyuruf u r an ; axanatlc hydrocarbons such as 
benzene, toluene and xylene; nltrUes such as acetaaltxile; amides such 
as dJjmthyl£onnariljda (IMF) and dimethyl anetamldft ; sulfoxides such as 
dimethyl sulfoxide, and others. 

The reaction can be carried out In the prosence of ozganljc base such 
as trie thy lantLne. U» reaction tenperature can be optionally set 
depending on the ocmpounds to be reacted. One reaction tanperature Is 
usually, but not limited to, about room taiperature to 100 »C. The reaction 
nay be conducted for, usually, 30 minutes to id hours and preferably 1 to 
24 hours. 

The substituted piperazlne and isocyanate are awmmrrfnlly 
available or can be prepared by the use of known technlrjues. 

[tfetnod B] 



-35- 




Ttoa compound" *f***™in r 1 is the same as defined above, can be 
prepared by (1) reacting a napbt±ylamlna and 
l^'-<3arboiym(l,2,4-trlazolj&) (COT), and (2) adding a substituted aryl 
piperazine to the reaction mixture. Hie r e a c tio n (1) may be carried out 
in a solvent Inclining, for Instance, ethers, such as dlosane, and 
tetrab y Jio ftn r a m aromatic hydrocarbons such as benzene, toluene and 
xylene; nltrHes such as ecetonltrlle; amides such as dlnattylf oTmnnrirtft 
(IMP) and dUtettrylacetaoildfi; sulfoxides such as dimethyl sulfoxide, and 
others. 

The reaction temperature can be optlonaUy set depending on the 
compounds to be reacted. Ohe reaction temperature la usually, but not 
limited to, about 20 QC to 50 QC. The reaction may be conducted for, 
usually, 30 «Hra-rt-fta to 10 hours and preferably 1 to 24 hours. 

When the compound shown by the formula (I) or a salt thereof baa 
tautomeric Isomers and/or stereoisomers (e.g. , geometrical Isomers and 
conformational Isomers) . each of their separated Isomer and mixtures are 
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also iDdofed in the scope of the present Invention. 

When the ccrrpound shown by the f omnia (I) or a salt rhftraof has 
an asymmetric carbon In the structure, their optically active conpounds 
and racemic mixtures are also InclUflefl In the scope of the present 
Invention. 

TfrptoaS salts ctf tJie ocnpound show by the f orniila (I) include salts 
prepared by reaction of the conpounds of the present Invention with a 
mineral or organic add, or an organic or Inorganic base. Such salts are 
known as add addition and base addition salts, respectively. 

Acids to form add addition salts Include inorganic adds such as, 
without limitation, sulfuric acid, phosphoric add, hydrochloric acid, 
hyaxobromic acid, hyarlodic add and the lite, and organic acids , such as, 
without limitation, p-toioeaesu] tonic add, rathanesulfooic acid, oxalic 
add, p-bronojtienylsulfonlc add, carbonic add, succinic add, dtric 
yn**, benzoic add, acetic acid, and the like. 

Base addition salts IncludB those derived from Inorganic bases, 
such as, without limitation, ampopian hydroxide, alkaline metal hydroxide, 
alkaline earth netal hydroxides, carbonates, bicarbonates, and the like, 
and organic bases, such as, without limitation, ethanolamlne, 
triethyleBnin©, trls(hydrox^thyl)adncmth^ and the like. Bbmp p Ibs 
of inorganic bases 1rr1"^ sodium hydroxide, potassium hydroxide, 
potassium carbonate, sodium carbonate, sodium bicarbonate, potassium 
bicarbonate, calcium hydroxide, calcium carbonate, and the like. 

The compound of the present Invention or a salt thereof, depending 
on its substltuents, may be modified to farm lower alkyleaters or known 
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other esters; and/or hydrates or other solvates . Those esters, hydrates, 
and solvates are InrTlnrtPrt in the scope of the present Invention. 

The compound of the present invention may be administered In oral 
forms, such as, without limitation normal and enteric coated tablets, 
capsules, pills, powders, granules, elixirs, tinctures, solution, 
suspensions, syrups, solid and liquid aerosols and emulsions. They may 
also be administered In parenteral forms, such as, without limitation, 
intravenous, intraperitoneal, subcutaneous. Intramuscular, and the like 
forms, well-known to those of ordinary skill In the pbairoaceutical arts. 
The compounds of the present invention can be administered In intranasal 
form via topical use of suitable intranasal vehicles, or via transdermal 
routes, using transdermal delivery systems wall -known to thoee of ordinary 
skilled in the art. 

Thft dosage regimen with the use of the compounds of the present 
invention is selected by one of ordinary skill in the arts, in view of a 
variety of factors, including, without limitation, age, freight, sex, and 
med ioaJ condition of the recipient, the severity of the condition to be 
treated, the route of administration, the level of metabolic end excretory 
function of the recipient, the dosage form employed, the parti cart ar 
compound and salt thereof employed. 

The coipounds of the present invention are preferably for mulated 
prior to aoMxiistration together with one or more 
phaniBceutixsany-acceptable excipifsnta. Eadnlents are inert substances 
such as, without limitation carriers, diluents, flavoring agents, 
sweeteners, lubricants, solubillzers, suspending agents, binders, tablet 
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disintegrating agents and encapsulating material. 

Yet another embodiment of the present Invention in pbarnaoeuticBl 
formulation comprising a compound of the Invention and one or more 
phM rrrer^Tt H nal ly-acoeptahle ewcrfpiwitfl that are onq p n 1 1 hi ft with the other 
ingredients of the f ormulation and not deleterious to the recipient 
thereof. Pharmaceutical formulations of the invention are prepared by 
canbining a ttecapeutioally effective amount of the oonpounds of the 
invention together with one or mare p hmrorraTt lcally'^oo ep tahl e 
excipients therefore. In making the cxxipoeittons of the present Invention , 
the active ingredient may be mixed with a diluent, or enclosed within a 
carrier, which may be In the form of a capsule, sachet, paper, or other 
container* Die carrier may serve as a diluent, which may be solid, 
semi-solid, or liquid material which acts as a vehicle, or can be in the 
form of tablets, pills powders, lozenges, elixirs, suspensions, emulsions, 
solutions, syxupe, aerosols, ointments, co ntaining , for example, up to 10% 
by weight of the active compound, soft and hard gelatin capsules, 
suppositories, sterile injectable s ol utions and sterile partmgprt powders, 

5tc oral administration, the a^ 
en oral, and non-toxic, phaimaceuticaUy-acceptable carrier, such as, 
without limitation, lactose, starch, sucrose, glucose, sodium carbonate, 
mannitol, sorbitol, calcium csarbonate, caloium phosphate, cafcdnn sulfate, 
methyl cellulose, and the like; together with, op tlnrvOly , disintegrating 
agents, such as. without limitation, maize, starch, methyl cellulose, agar 
bentonite, xanthan gum, alginic acid, and the like* and optionally, 
Wilding agents, for example, without limitation, gelatin, natural sugars. 
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beta-lactose, earn sweeteners, natural and synthetic guns, acacia , 
tragacanth, sodiun alginate, c art ox yrathyl o el lu l nse , polyethylene glycol, 
waxes, and the like; and, optionally, lubricating agents, for example, 
without limitation, magnesium stearate, codUiii stearate, stearic acid, 
sodiun oleate, sodium benzoate, sodium acetate, sodium chloride, talc, and 
the lite. 

In powder farms, the oarrlftr may be a finely divided solid which 
is in admixture with the finely divided active ingredient. The active 
ingredient may be mixed with a carrier having binding properties in 
sultahl* proportions and cxnpacted in toe shape and size desired to produce 
tablets. Ttaa powders and tablets preferably contain from about 1 to about 
99 wel^it percent of the active ingredient which is the novel oompoaiticn 
of the present invention. Suitable solid carrieTB are m ag n e siu m 
carboxymethyl cellulose, low melting waxes, and cocoa butter. 

Sterile liquid fonrulations lnolnde suspensions, emulsions, 
syrups and elixirs. U» active ingredient can be dissolved or su s pended 
In a pharmaceutically acceptable carriers, sucfa as sterile water, sterile 
organic solvent, or a ndxture of both sterile water and sterile organic 
solvent. 

The active Ingredient can also be dissolved in a suitable organic 
solvent, for example, aqueous propylene glycol. Other co m posi t io n s can 
be made by dispersing the finely divided active ingredient In aqueous 
starch or sodium carbaxyraetnyl cellulose solution or in a suitable oil. 

The formulation may be in unit dosage form* which Is a physically 
discrete unit containing a unit dose, suitable for administration in human 
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or other manuals. A unit dosage form can be a capsule or tablets, or a 
m*rber of capsules or tablets. A "unit dose" Is a predetermined quantity 
of the active compound of the present invention, calculated to produce the 
desired therapeutic effect, In association with one or more excipients. 
Hie quantity of active Ingredient in a unit dose may be varied or adjusted 

from abOUt 0,1 tO about mnnmnHgrHmq nrr* TTVYPft ^ryYnrTl HQ* to thft pflCtiQllflT 

treatment Involved. 

Typical oral dosages of the present invention, when used for the 
i ndica ted effects, will range from about O.Olmg /kg/day to about 100 
mg/kg/day, preferably from 0.1 mg/kg/day to 30 rag/kg/day, and most 
preferably from about 0.5 mg/kg/day to about 10 mg/kg/day. In the case 
of parenteral administration, it has generally proven advantageous to 
administer Quantities of about 0.001 to lOOmg /kg/day, preferably from 
0.01 mg/kg/day to 1 mg/kg/day. Tne compounds of the present inveotionmay 
be administered in a «Hnq i« daily dose, or the total daily dose may be 
administered in divided doses, two, three, or more times per day. Where 
delivery Is via transdermal forms, of course, administration is 
continuous. 
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EXAMPLES 

The present invention will be described as a faun af exaiples, tat 
they should by no means be construed as defining the metes and bounds of 
the present invention. 

In the exaqples below, all quantitative data, if not stated 
otherwise, relate to percentages by waight. 

Mass spectra were obtained using eleotxospray (ES) ionization 
techniques (micranass Platform I£). Malting points are uncorrected. 
I.lqiilfl Oiromtogranhy - Mass spectroscopy (I£-46) data ware recorded on 
a Micranass Platform DC with Shlmadzu Phenomenex CDS coluran(4.6 nraj> X 30 
cm) flushing a mixture of acetonttrlle-water (9:1 to 1:9) at 1 ml/ndn of 
the flow rate. HjC was performed on a precoated sHIra gal plate (Merck 
dun, gel 60 F-254). Silica gel (WftKD-gel C-200 (75-150 was used 
for all CT Jbupf) chronatogxaphy separations. All chemicals were reagent 
grade and were purchased from 

Ltd. , Tokyo kasel togyo co. Ltd. , Arch corpora t ion. 

All starting materials axe commercially available or can be 
prepared using methods cited In the literature. 

The effect of the present cenpounds were examined by the following 
assays and pharmacological tests. 

[Measurement of capsaixrln-inauced Ce* influx in the human 
vm-transfected OV cell line] (Assay 1) 
(1) Establishment of the human VRl-CHQluc9aeq cell line 

Human vanilloid receptor (hVRl) cCMA was demed from libraries of 
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axDtanLzad dorsal root ganglia (VD2000/29577). The cloned hVRl ctNA was 
constructed with pctNA3 vector and trensfected Into a CHQlucSaeq cell line. 
Ibe cell line contains aequorin and CRB-luc±fexase reporter genes as 
read-out signals. Ihe fctansfect&fits wotw <\\frnn\ uy HffflTlntj dilution in 
selection medium (CMB4/F12 medium (dbco BRL) sqppleraanted with 10% PCS, 
1.4 nM Sodium pyruvate, 20 bM HEPSS, 0.15% Sodium bicorbooate, 100 U/ml 
penicillin, 100 ug/ml sti^ptomycln. 2 nM glutandne, non-essential amino 
adds and 2 mg/ral G418). Ca* influx was examined in the 
capsai£dn*8tijnaLated clones. A high respoader clone urns selected and used 
for further experiments in the project. The human VRi-CH3tLuc9aeq cells 
were maintained in the selection medium and passa g ed every 3-4 days at 
1-2. 5x10 s calls/flask (75 mo 2 ). 
(2) Measurement of Ca 2 * influx using FDSS-3000 

Human VRl-CH01uc9aeq ^ftiift ware suspended in a culture medium Which 
is the same as the selection medium except for G418 and seeded at a density 
of 1,000 cells per well into 384-wall plates (black walled clear-base / 
Kalge Nunc International) . Following the culture for 48 hrs the medium was 
changed to 2 uM Fluo-3 m (Molecular Probes) and 0.02% Puronic F-127 in 
assay buffer (Hank's balanced salt solution (HBSS), 17 nMHEPES (pH7,4), 
1 nM Probenecid. 0.1% BSA) and the cells ware incubated for 60 min at 25ft. 
After washing twice with assay buffer the cells were Incubated with a test 
ccapound or vehicle for 20 min at 25t. Mobilisation of cytoplasmic Cer* 
was measured by FDSS-3000 (A«*-488nm, ?w-540nm / Haraanatsu Rxrtxaics) for 
60 sec after the stun nation with 10 nM capsaicin. Integral R was 
calculated and compared with controls. 
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[Measuranant of the oapsaidn-lnduced Ca 2+ influx In primary cultured rat 
root ganglia neurons] (Assay 2) 

(1) Preparation of rat dorsal root ganglia neurons 

Mew born Wister rats (5-11 days) ware sacii fined and dorsal root 
gan glia (DRG) was removed. DRG was lncubatedwlthO.lt trypsin (GibooBKL) 
In FBS(-) (Gibco BRL) for 30 aain at 37* C, then a half volume of fetal calf 
sewn (FCS) was added and the cells ware spun down. The DRG neuron calls 
were resuspended In Ham F12/5% FCS/W horse semn (Glboo BRL) end dispersed 
by repeated pipetting and passing through 70 \m mesh (Falcon) . The culture 
plate was incubated for 3 hours at 3TC to remove contaminating Schwann 
cells. Non-adherent cells were recovered and further cultured in 
larainin-coated 384 well plates (Nunc) at 1x10* cells/50 nl/well for 2 days 
in the presence of 50 ng/ml recaaMnant rat Nff (Sigma) and 50 |M 
5-fluarc^teoxyurldine (Sigma). 

(2) Ca 3 * mobilization assay 

ERG neuron were washed twice with HBSS supplemented with 17 nM 
HEPES (pH7.4) and 0.1% BSA. After incubating with 2 \§i fluo-3ftM (Molecular 
Probe), 0.02% EP127 (Glboo BRL) and 1 nM probenecid (Sigma) for 40 mln at 
3TC, cells were washed 3 times. Ifce cells were incub at ed with VR1 
antagonists or vehicle (cUniBthylsulrfcCDcLae) and then with 1 nM c apsaicin 
in roSS-6000 (Xrf-480nm, JW-520nn / Hamamatsu Photonics) . One fluorescence 
changes at 480m vm» nr^tco?Bd fczr 2.5 cdn. Integral R was calculated and 
compared with controls. 



[Organ bath assay to maasure the capsaicin- induoed hlftWnr contract 1m] 
(Assay 3) 

Male Winter rats (10 week old) were anesthetized with ether and 
sacrificed by disloca^ 

and placed in oxygenated Modified Krebs-Hansalelt solut J, m (pH 7 . 4 ) of toe 
following opposition (112nM NaCI, 5.ftnMKCl, 1.2nMH^La. 1.2nH NaHaPO*, 
2nM Cad 2 , 2.5mM HaHCX*. 12nH glucose). Contractile responses of the 
urinary bladder were studied as described previously [Maggi CA et al: 
Br.J.Phatinacol. 108: B01-805, 19933. Isanfttrlc tension was reoo«aed under 
a load of 1 g using longitudinal strife of rat detrusor nuscle. Blaster 
strips were equilibrated for 60 ndn before each stirariatLcD. Con tr ac ti le 
response to 80 nM id was de termined at 15 ndn Intervals until repro du cible 
responses were obtained. The response to Kd was used as an internal 
standard to evaluate the maximal response to c a ps ai c i n . The effects of the 
ocnpounds were Investigated by incubating the strips with compounds for 
30 rain prior to the etimolatlon with 1 \H capsaicin (vehicle j 80% saline, 
10% EtfH, and 10% Tween 80). Oie of the paneparatlons made from the sane 
aniinal was served as a control while the others were used for evaluating 
ccnpounds. Ratio of each capsaicln-induced contraction to the internal 
standard (i.e. Rd-indirad contraction) was calculated and the effects of 
the test canpounag on the capsaicln-induced contraction were evaluated. 

[jfeasurernent of Ca* influx in the human P2Xl-tBanafected OO cell line) 
(1) Preparation of the human P2Xl-transf acted CHQlnc9aeq cell line 
Oman P2n-transfected CHDLuc9aeq cell line was established and 
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maintained in Dulbaoco's modified Eagle's radium (£M9f/F12) STsylaiBnted 
with 7.5% rcs, 20 nM HEFES-RQH (pH 7.4) . 1.4 nM sodium pyruvate, 100 U/ml 
penicillin, 100 pg/ml streptomycin, 2 nM glutanrlne (Giboo BRL) and 0.5 
Units/ml apyrase (grade I. Sigma). She suspended cell* were seeded in each 
well of 384-well optical bottom black plates (Nalge Nunc Inter n at i o n al ) 
at 3 x 10 3 / 50 Ml / well. 3ha cells ware cultured tor following 48 bra 
to adhere to the p l at es. 
(2) feasuranect of the intracellular Co* levels 
P2X1 receptor agonists 
measured using a fluorescent Ca* chelating dye. Fluo-3 AM (Molecular 
Probes) . The plate-attached cells were washed twice with washing buffer 
(HBSS, 17 nM HEPES-HCti <pH 7.4), 0.1% BSA and 0*5 units/ml apyrase), and 
Incubated in 40 pi of loading buffer (1 \M Fluo-3 AM, 1 nM probenecid, 1 
^cyclosporin A, 0.01% plraxnio (MMeonlnr Probes) in washing buffer) for 
1 hour In a dark place. The plates ware washed twice with 40 nl washing 
buffer and 35 pi of washing buffer were added in each well with 5 ul of 
test confounds or 2\ J'^(2.4,6-trinitrcf*enyl) a d en o s i n e 
5 '-triphosphate (Molecular Probes) as a reference. After further 
lTrml>*t-'o rt far 10 minutes in dark 200 nM a, p-rmthylsne ATP agonist was 
to initiate the Ca* mobilization. Fluorescence Intensity was 
measured by FDSS-6000 (X«-410nm, Xw-51Qom / Hamamatsu Photonics) at 250 
usee intervals. Integral ratios were calculated frm the ofeta and compared 
with that of a control. 

[tfeasureroit of capsaicin- Induced bladder contraction In anrffthntlswd 
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rats] (Assay 4} 

(1) Animals 

Female SfeKague-Dawlsy rots (200-250 g / Charles River Japan) wore 

used. 

(2) Catheter irqplantation 

Rats tods anesthetized by intraperitoneal administration of urethane 
< Sigma) at 1.2 g/kg. ma abdomen was opened through a midline Incision, 
and a polyethylene catheter (BBCICN DKXEHSCN, PESO) was liqplanted into 
the bladder through the dome. In parallel, the inguinal region v^as incised, 
and a polyethylene catheter (HihUd., sire 5) filled with 2 IU / ml of 
t*r*riri (Novo Heparin, Aventls Fharna) In saline (OtsuXa) was Ins e rted 
Into a copdod lilac artery. 

(3) Qystaoatrijo investigation 

Die bladder catheter was connected via T-tube to a pressure 
transducer (Viggo-Speotranad Pte Ltd, DT-XXAD) and a Bdcralnjeotlon puap 
(THRU©). Saline was infused at room tenperature Into the bladder at a rate 
of 2.4 ffll/hr. Intravesical pressure was rrran>rt continuously on a chart 
pen recorder (Yotaogawa). At least three reprodi.ioih1e nrtntmrltlnn cycles, 
corresponding to a 20 -minute period, were reco r ded before a test rarsxnTxl 
administration and used as baseline values. 

(4) Adalnlstratlcn of test compounds and stimulation of bladder with 
oapsaJjcju i 

■S» saline infusion was stopped before administrating onmpmindn . A . 
testing oonpound dissolved In the mixture of ethanol, Tween 80 (ICN 
^nta^ffou mc.) and saline (1:1:8, v/v/v) was administered 
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introarterially at 10 mg/Kg. 2min after the aftirinistratijon of the compound 
10 pg of capsaicin (Naoalai Tesgue) dissolved In ethanol was adrdnistared 
Intxaarterlally. 

(5) Analysis of cystoraatry parameters 

Relative increases In the oapsalalft-laflucefl Intravesical pressure 
were analyzed from the cystometry data. The capsa l cl n -lnducad bladder 
pressures were compared with the maxinun bladder pressure during 
micturition without the capsaicin stlnulatlon. 3he testing 
conpounds-osdiated inhibition of the Increased bladder pressures was 
evaluated using Student's t-test. A probability level less than 5% was 
accepted as significant difference. 

Results of IC » of oaggalcfo-iadacea Co* Influx In the human 
VRl-tranafaoted CHO cell line are shown In Examples and tables of the 
Examples below. The data cxrasponds to the caipoundfl as yielded by solid 
phase synthesis end thus to levels of purity of about 40 to 90%. For 
pra c t ical reasons, the compounds are grouped In four rlnBSfis of activity 
as follows: 

ICa»- A ^O.IUM < B £ 0.5 «M<C^1|«<D 

The cxnpounds of the present invention also show excellent 
selectivity, and strong activity in other assays (2)-(4) described above . 
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tannic l-l 




mid exarpXe was perfonaed according to tha general Method A. 
Tto a stirred reihrt l m c£ 4-cbIoro-3-tTl f] iTTrcrottylrfasnyl ieooyanate 
(80.0 rg, 0.36 traol) in CEbCl« (1.5 nL) was added a solution of 
l-(2-chlorocfieyl) piperazina (79*0 mg. 0.40 amol) In d^CU <l-5 n£.) at 
room temperature. D» reaction mixture was stirred far 2 hrs at the same 
temperature. 5ne solvent was removed under reduced pressure, and the 
residue was washed with dlethylethcr to give 
4-(2>daLorc^v^l)'N-[4-chlni^ 
oarbcxeanide (112.0 rag, 67% yield} 

mp 175-176 # C; 

Molecular weight 418.25 

IC (M*H)i418 

Activity grade:* 
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BKantOa 1-2 

4- (i-ciOaropbecyD-K- [4-cU0ro-3-(trlfhxroa^^ -1-plpaonadne 




isviq exaiple was performed according to the ytfwml method A. 
To a stirred solution of 4<ialoQX>cteiyl p lpe r a? : 1ne hydnxtiloridft (94.0 mg, 
0.40 rarol) and triBthylomine (0.062 ml, 0.44 mml) In OfeCla (2.0 EL) was 
added a Bti i" ^™ of 4-dtforo-3-tri£luoroMtn^^ isocyanate (80.0 mg, 
0.36 nnol) at room temperature. H» reaction mixture was stirred for 2 hrs 
at the sons tenperature. Saturated NoHUQ, solution was added and the 
reaolJjon mixture was ex^^ 

Ne^SO* and then concentrated under reduced pressure . Obe residue was wasted 
with diBthylother to give 

4- ( 4-chloroBtenyl) -N- £4-<xu^oro-3-(trifluan^ 
carboxanlde (130.0 ag, 78% yield) 
up 119 a C; 

Btolecular weight 416.24 
MS (M+H)i418 
Activity grade iB 

According to procedures similar to the exanples 1-1 and 1-2 above, 
the following compounds were synthesized and tested. 
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Table X 



Ex. Ma 


MOLSTRUCTURE 


MW ! M+1 


mp 


hVR1 
class 




F 

// \v 

Q 










1-3 


o ^ — \_y 


401.79432 




115 


B 
















CI 












F "fv-f. 










1-4 




496.7998 




186 


B 
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1-5 


Q 

a 


411.85807 




140-142 


B 


1-6 


a 


411.85807 




182-163 


B 


1-7 


a 


45278985 




' 163-165 


A 

i 

i 
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1-6 


a 


452.69395 




168-189 


I 

B 


1-9 


a 


452.78985 




153-155 


C 


1-10 


o 

a 


487.23488 




123-125 


B 
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1-11 


V 

a 


451.80227 




117-119 


B 


1-12 


/ N ~\ 

a 


401.79432 




128-130 


A 


1-13 


a 


428.80142 




178-180 


B 
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1-14 


a 

q 

N— \ 

a 


418J24692 




133-135 


B 


1-15 


a 


428.80142 




208-210 


C 


M6 

! 


N— \ 

a 


408.81377 




164-166 


B 
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1-17 


a 


413.83038 




178-181 


B 
















1-18 


o 


a 


383.80389 




138-137 


A 

















1-19 




w 

a 


413.83038 




106-108 


B 
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1-20 


a 


413.83038 




154-155 


C 


1-21 


Q 

w 

a 


385.77905 




157-159 


C 
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1-22 


Q 


453.66153 




253-255 


1 

A 


123 


a 


502.65039 




210-212 


B 


1-24 


Q 

/ N- \ 

Q 

a 


384.79147 




139-141 


B 




1-25 

l 


<TV N f 

N — v 

O 

a 


429.789 




16*170 


B 
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bsanpla 2-1 




Thia m ewpu vjas performed according to said method A and further 
modification of the substituent of phenyl moiety attached to the 
plperazine. 

Tb a solution of 

^ [4-cWoro-3-( triLflaoranBt^ 

eaartxsonide (100.0 mg, 0.24 nmol) In OfaCla was added boron txltocnddo 
(1.0M solution In Oi£12; 0.72 ml, 0.72 nmol) at 0 •<:. The mixture was 
stirred at roan tenperature far 5 h. The reaction mixture was neutralized 
with a saturated tfaHOCb solution and than eoctr^cted with a^ 2 . ^organic 
layer, was dried over hfe6Qi, and then ouuueutr a tad under reduced presure. 
Ttift residua was purified by preparative thin layer ohrocatograpny (003 : 
MdCH - 10:1) to give the target caipouod (29 mg, 30%). 

np 231-233 # C; 

Molecular wel^it 399.80 

MS <M*H): 400 

Activity gradetC 

According to procedures similar to the example 2-1 above, the 



following oanpounds were synthesized and tested. 
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Table 2 



EX. No. 


MOLSTRUCTURE 


MW 


M+1 


mp 


hVRl 
class 


2-2 


<Q-OH 

O, 

CI 


399.8033 




191-192 


B 


2-3 


N v 

Q 

CI 


399.3033 




182-184 


C 
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Example 3 

N- ( 7-hyoi^-l-iiapDtiyl) -4- [ 3- < tri±IiiOJLCiu6tIxyl ) -2-pyrldlnyl] -1-piperas 




T*^* eocanple was performed by using said, rea c tio n B. 
To a solution of 8-amdboo-2-naphthal (69.0 mg« 0.43 nmal) in THF (2 ml) was 
afldeai^'-oarbcffiymCl^^-trlazQle) (71.0 mg, 0.43 rami) and the mixture 
was stirred at room tecperature far 2 hrs. 
1- [ 3> ( trifUiaraaBthyl) pyrid-2-yl]p1 perm.l n* (100.0 og f 0.43 irmol) was 
added and the mixture was stirred at 50" C far 3 hrs. Water was added and 
the reaction mixture ras extracted with AoCEt . The organic layer was dried 
over B^SQt and then concentrated under reduced pressure. The residue was 
washed with dlethylether to give 

N-( 7 -hydroxy- 1-naphthyl) -4-13- ( trlfljaorcnethyl) -2-pyrLdinyl] -1-plperaz 
inecarbasaidda (125.0 mg, 69%). 

tnp 202-204 # C 

Molecular weight 416.41 

MS (M*H):417 

Activity grade :B 

According to procedures rimMw to the example 3-1 above, the 
following ccopounds were synthesized and tested. 
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Table 3 



Ex. No. 


MOLSTRUCTURE 


MW 


M+1 


I 

nip | 


hVR1 
class 


3-2 




382.418 




210 


B 


3-3 


O OH 


381.8655 




233 


A 


3-4 


H ' C )_ 

h « c -0 

O OH 


375.4746 




260 


A 



ABSTRACT 



Biis invention relates to plpfrartT ie cflJ cbaicamlde derivatives and 
salts thereof tfiich is useful as an active ingredient of pharmaceutical 
preparations. 

Iho piperaziDBcarboflcamifle derivatives of the present invention 
have an excellent activity as VR1 antagonist and useful for the prophylaxis 
and treatment of diseases ass«n\ated l^tli vm a^vity. in particular for 
the treatment of urge urinary incontinence, overactive bladder, chronic 
pain , neuropathic pain, postoperative pain, rheumatoid a rthriti c pain r 
neuralgia, neuropathies, algesia, nerve injury, ischaenda, 
neurcdegeneration, stroke, incontinence and/or inflannatory disorders. 
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